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(57) Abstract 

Phase difference film consisting of one sheet of polymer oriented film, characterized in that phase differences at wavelengths of 450 
nm and 550 nm satisfy the following formulae (1) and/or (2) and an absorptance is up to 1 wt.%: R(450)/R(550) < 1 (1), K(450)/K(550) < 1 
(2), Wherein R(450) and R(550) in the formula are respectively in-plane phase differences at wavelengths of 450 nm and 550 nm, and 
K(450) and K(550) are values calculated by the equation K-[n,-(n^ + ny)/2] x d of polymer oriented film at respective wavelengths of 450 
nm and 550 nm (n,, n^, n^, form a three-dimensional refractive index of polymer oriented film and are respectively x-axis, y-axis, z-axis 
direction refractive indexes, and d is a film thickness). Laminated phase difference film and a liquid crystal device using the phase difference 
film. 
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::©An(45o) /An(55o) ^ mmm'ikS:^mw.m. t ^ t . ( 

A n (450) /An (550) 

= '(An'' A (450) f A 0A + A n " b (450) fs 0b ) X 
(An" A (550) f A 0A + A n " b (550) fs 0b ) (b) 

c^T-. mm-f y v'-^'^ ^(D-zi- f , = fB iM^-r-si. (b 

)xC(imTOct9{^*^^-l±-So 
A n (450) /An (550) 

= (An° A (450) 0 A + A n " a (450) 0 b)/ 

(An"* (550) 0 A + A n " b (550) 0 b) ( c ) 

'{kiz.^ 1 izmi- X o •^ium^fsim.'S: (c) iJ^fcffli^T. iss?;f^s 

S:^tfcf6{Co^^T^t^ L /Co ^l-etiAn" a (450) . An 

' B (450) (Dft:b^{c. ffi^^A. B#3*®tI]Siff:^tJcffl^iS L 

/Co 



y - X 


A n % 
(550) 


A n "b 
(550) 


A n %(450)/ 
A n %(550) 


A n %(450)y 
A n %(550) 


1 


0. 2 


-0. 1 


1. 01 


1. 15 


2 


0. 2 


-0. 1 


1. 15 


1. 01 


3 


0. 1 


-0. 2 


1. 01 


1. 15 


4 


0. 1 


-0. 2 


1. 15 


1. 01 



L y-c iff i£ ct «9 0 A ©^J^nc y u y VMi^'f-O^^m 
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EI 1 ~ 4 ct f9 t> ;6^ ct 9 fc . An (450) /An (550) < 1 t t£ 
^ M z:>< IE T- S . '!r-X2. i CD ^ o izM^=?-^1^ 

S(i:LT 450, 550nin<^ffl I, ^ , ffe CD ifi^ :g ^ ffl l.^ T |sl li ^ f 

^ O 

wii^m.t<^i^izm L^^m^ iz lit. :^^m(Di<Lmmy ^ juA^tni^tifi 
± le ^ ^ « . ± ( a ) s l # ^ t ^ ;6< . ^^ -r s n 

tfc. ±i2t«: (a) {-So' < IJfeHJ (ii^^? A, BCDyu>KiL 

(D^ y ^-m^iz^-i' < mnm^Hi (i^5^^B) <^:*^^,^-5 .tm^j: 
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^ (c, t^m<^i$^ tom^'f-y \y > h^^^^^uti^m 

TMIELT. cnt>®3gfe53-^l^53-Ai<?>-^<£L. © M 'It ^ W 
1- -1. ^53- y -7 z ;6^ ^> ^ci ^ S^^*: B i B^i LT. A S. 

B {CO ^,^T. ±IE (a) l^T (D ^ m CO % ^Jj ^ Mm f- tlit J: 

ni: . H 1 X {i ^ 2 CD ^ y ^ - ^ 14 {c S cJ" < ^ 3^ {c r 

. - - h (om^. ^^') t) - ^'^^ - h {t-m. 

{c t F n ^ ■> >f b ^ #J i 4-^ X y > i © M $i ^ ct «9 ^i n -5 © -e . 
a ^ O IM .-^ . t' X 7 X y — ;l/ ^ S h F o + •> i 

7. ^ yt^'e J ^ - ^ o c £D 9 U ^ - ^" - h o ^ 

S iff A n ^iij ^ iS^ :g ^ (C *5 I. ^ T g {J <!:■ ^ ^ l.^ C i ^ 
L J; «9 (c tiTiei^ ( d ) , (e) 

0.60<R(450) /R(550) < 0. 97 (d) 
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1.01<R(650) /R(550) < 1. 35 (e) 
. A / 4 LT^fflt" -Sit^fC fc^,^T. 400~700 nmCDei^^MTt 

0. 60<R(450) /RCSSO) < 0. 95 (d' ) 

1.05<R(650) /R(550) < 1. 35 (e' ) 

S> -2) o 

Ltzi)<. Hil^^Mt/f ^© Kffi (K= Cn. - (n, +n, ) / 2 3 

xd) h t-o^^-c hmm(Dmmmm^<^ ti^o z.(DKm^<K(i45o 

) /K (550) < I (Dm^. K:^^SeiS]7^yUAO:7^;l/A®{cMii: 
K{itOjif^H.^|gffliLT{i. 15 (d) , (e) <D R ^ K iz 

(D &mmy 4 it. mmLtzj:r)izy]^yh'm^T-^^^ 

'J? U ^ - d< if ^ H/^ o i?>l ;L U 7 U 1^ - h . ^-i^^ U a: X X U 
7t7 — .-K - h . 'i? >; :^ U 7 ^ > , 'J i - X 71/ , y X ;l/ 7 ^ > 
S . ^i? U X ;l/ ;^ > . U i - -r yl/ X .-f^ > yj; i' :e>N l a S X 

1 8 
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ir ^ ±'C mm^< ^ ^ (D-r: . y ^ j\y2^U^iiy ^ ;b a o Pii 7K ^ 1 M 

iE(Dit^^:fj^^m-r ^m^^ t Lx V <i\£ ~ ^) ^ y y u 3 
K ) ^ 'i-" u ( :r. b > ^ ^ -9- K ) s 'f^ >; ( f ^ > :7 □ 5 -r 

W-r i LT^^ y (7 i ^ ^^^-tf-f K) 

't7n-r;U^lx-r^ F) > 5}-°'; (X5^U>-n-->^o^4^->>'l/-7L/ 

if it ^ C i T- ^ ^ . znihi:im^^tl6 h(D-CiiU\.^o 
^i^mmi^(Dmj^ib^ . U X f- U > i . ^ V ( 2 , Q - 'J ^ ^JU 
-1. 4-7iJ^u>:t4^-!^-^K)^©4-°U (:7i^uy>i-^if-i' 

F) chCD|a^^:b-t±^<$ft H.^o *I <^ ^ t> "it © ii ^ ^ ^ U 

* /c. * S ^ #: i L T {1 f ij ^ (f U ( T-" ^ i > - n - ;f. U X f- 

1 9 
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h JU- =1 - y ^ sc. ^ i; ( 7- ^ i; a ^ [. _ 33 _ ^ 

^^-^J-^^L^v) > Tf. I) t, - ^: ^ - \. ^^^^^ Tf. u ^xt-jv 

^m-^i^. >J X 7" 7^ - - h ^ M ^ . U T y U - h ^ 
^ 'J 7^ - ^' - h it fi ^ . i; jn. X 7" ^ M ^ . ij JE. X T- 

^' xy ^ y - ji^m t X > ^ \,^ it y :^-j\^ut'(Dmm 
m^^itmm^. mm^k. ^m^izmn-c^ to <^izitpt l < m\^^ ^ 

t ® . T le 5S; ( I ) 

Ri Ra Rs Re 

R3 R4 Rt Re 



2 0 
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-e Tf: ti ^ m ^ ^ L mi<L t . Ties^ (n) 

R 9 Rio R 1 3 R 1 4 

0 \ 

II \ 

( n ) 

Rii Ri2 Ri5 Ri6 

R 1 8 




R> 7 Ar 
Ar > Ar ^ 



— C 



/ 



CH: 



HaC 



/ 



— C — 0 — Rzo — 0 — C — 
0 0 



HaC 
0 

s— — s 

0 

R z I 
— Si — 

R 2 2 




— c — 

R. 9 



S. CK — R 2 3 — 



*-t>il{i'n^o YifOR.T—R.s. R 2.S.?>'R 22ti^tl'e'n3i3t{C 
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K '-ft U ;^ - ^' ^> - h ^ <D 30— 90^- ;U %^i^i6. ±1^5^ (H) 

o 

^ *9 ch±fS5BC (n) -^'^^b-^n^miQ MLm&tib- i^tj. 6 

yf^ V ti - rf^^ - v^n-^w. *j =t a'±iejs: ( i ) -e^^b ^ ^ 

*fifi}c^ (^T >^ u > K'■f^ U V - i iif^<C ,t ^ ) T*) 

±i5 5S: (I) *5=b?>' (n) T-S:b$ti-2>^«9iIL#fe(i 

1 ~ 6 £D^>fb7K^S i L T (i. jc^^ybS. ^ yzf 

±ie^ (n) (c^b^^T. R9 ~ R .6{i-en^'tL3i3t{C7j<^if>^ . 

j^5?ll?J[ 1 '-220^>fh7K^S (h LTii. ^V^ 
n fyu*, •> ^ o'v^ '>>'US^®^5|2^ 1 ~ 9 ©TyU^yU*. 7^ 
— t' :7 i ;u S . ^J' - -7 i 7 U -^I/St:?^^}/ i^n 

±ies; (n) (dy\z.^\.^x. r.t-r,,. r 2>s.o'r 22{d:€n-€-' 

©^^{/-S C i*<-e^ So R 2oS.CfR23{i-?:tl^'tl5i3i{Cj^^t{[ 1 
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L tz h (D t m i> (D ^ m if ^ Z 1 7b<X- ^ 6 o Ar{i7x^;l/S. y 

%-ea5'So /O^ -5 fS ffl ^ n fc {C . iiJ^M:! 400~700 nmtc 
*^l.^T{iffl^-^fe>^^it;6<MM:l cf'/h ^ < '^j: ^ <i: ^ c <h *<^<i o ± 
IBiC ( I ) 4-° U ^ - - h ^j*®35~85^yl/%*<if 

55- ^ le fS] :7 ^ ;u A ^ ^ sfe -r 'f^ U 75? - - h o /< ^ ^ 1$: t? . 
^(i'^J^^JtqS (NMR) ^m.iz.x^^^^ z. t ^ ^ o 

c: CD $t 514 {c (:!■ ^ U 7^ - - h i L T . T f B (HI) 




(ffi) 



*fciip<5^;bS^Miig{^n'So ) -^yf^^ti^mK) ^Lm-'^t. TIB 

s*:; (IV) 



R 2 6 R 2 7 




(IV) 
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CH3 

I 

— c — 
CH3 



H3C 




CH3 
I 

c— 




i^RlJ y ^ tz l.i U ±1 - yf. - h ( ^ U > K '-f: U -7 - ) j!)i1tf 

$^{-. T5fi5^ (V) ~ (K) n>5 i9 L#fe;i)^ ^ 4^ -5 

*a^<4:{c*5i^T. m^MLm& (k) osij^T^Mo—Tstyi/^-e* 

TIB^ (VI) RZ/ (IX) -e^T^^ n-SH <9 ig L#fe;^)^ 4' 
*M^{*{C:fol^T (IX) ®iiJ^?:?<30~70^;U%-C=*) -5 TIS^ 
(VH) S.j>' (K) T^$tL6^^igL#fi:;0^"i^J:'^>itM^^*:{Cfc^,^ 
-C. (K) CD*iJ-^;i?<30~70^>'l/%T* t CD. TIB^ (V) 0=' ( 






( V) 



(VI) 
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(VII) 



(K) 



ft if ^ L e X :7 i y - ;u A (BPA. (V) (c^^^E: 

) t fx u ^/-;p:7 ;i/;t b XBCF. ±iBi5:; (ix) {c^jis) ^^tr 
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55~70^ yU^T*) S o C tl ih<DWmz l^T=t «9 S^. fCiai/^ A / 4 

<ii ^xmitLm^o '-f^ >; ^ - 4^ t> - h t k p 4- -> ^fb ^ x 
■yu cornea, mm^y u > vi}<iif^ L^^7b<. ^±i^mmLfs: 

^=F(Dmm^mii 0. 3-2. 0 di / g -s c i t l c njs^ 

T tr M < <9 ^« 6^ ^ ^ T T^j: ch o Fo! ® ^) . C tiJia^ 

^ o 

. mi^m^^ y ^ Jly 2>.Un(0 if ^ X^l^ j^Mmit 100°CJ£(±. J: J9 
$f^L<(i 120°CJ^±T-S> ^ C <!: L l^o 

$ b {c , 7 i ^ ;l/ -tl- 1; ;l/ ^ , 2 - h K a 4^ •> ^ > y -7 i y > , 

2 6 
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Z. (Dm^mM<Dm t LX iiyf^ -7 -mif^^Mit I ~ 20wt % T * C 

^ :7 ^ J\^A(Dmmt L X itm^ir ^ If X it tSi ^< ^ 1 // m 
400 /z m * -5 C i 0 ^ H/^ o ^j: *5 . ^ ^1 ffi ^ :7 ^ 
/l^ A i S?i L X ^ ^ilLT r ^ ^ ;u a j il^l^. * {i r 

* ^ © {4 *g ^ 7 ^ yl' A CD & ffl ^ ^ M ^ ft <h- /Jn $ < ^tzibK 

. C ® ffl ii® 36 R (550) ^ 50nm;&<M t L < . J; «9 S * L < 
R (550) ^ 90nm-^^, «9 . # A 4 ^ i L T ffl -5 {C {i lOOnm 
^R(550) g ISOnmTr*) ^ C i . A / 2 :K i L T ffl i6 {C 2 

20gR(550) ^ 330nm-^ab C i ;6<lit H.^o 
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MS 450ninS.a' 550nm{C ^ {itg ^ TIBi*: (1) 
R (450) / R (550) < 1 ( 1 ) 

C^^. R (450) S.a'R(550) {i^n^^'tl^S 450ninS.O' 550nin{C 

^mtiL. ;6^oR(550) 50nm2(± * {4^g M ^ ^ ;U A ^ M #t 

''cir^J. ffi ^ S>J ^ 400~700 nmJC TMiiE^S {5 ci:'/h $ < 

So (#^^fg||2609139 -^^fg'^'^l^ 2 KI) o L L . 

-tr vL- o - :7 ^ v*!^ A (i {i ^ ^ S 5^ tic o $iJ ^ S H "e f9 > m^if 

nxi>^^ :itii}<jMmtt£'oxi]U7k^m. -tmmm. ^^mm^um<D 
&mm:&.v^^(Di^Lmm}&M^m.^mmm^iiy^jvxM: 

(^^n&UUt'ttX. R (550) 7b<m.nm(D^b:^ h<D (T-^^JV^t 
:^{C^J^,^T(i. i^m^. #fCR(550) © fS] ^ ^0 ^ L: T ^ ffl ± 

FrgM*<^L:n^^,^®T. ^ (o y ^ A^ii.if^my ^ ju t Lxmm-t 

^Zti}<X^^(DX$)^o L7b^tfli}<i^. R (550) Jb<'^nXK>±^ 
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5fe-g,o ^com-^it. R = A n ' d ^<'^^itl^ir3K^xm hu^i^<Dm 
^^•^M: SSOnm® EH:^® — feO^ffll^-S C i;i><0^ H/^o 

0. 60<R(450) /"R(550) < 0. 977&^o 
1.01<R(650) /R(550) < 1. 40 
J: «9 0 ^ L < (i 

0. 65<R(450) /R(550) <0. 92;^>^-^ 
1.03<R(650) /R(550) < 1. 30 
$ {3 ^ L < 

0. 70<R(450) /R(550) <0. 87;0^o 
1.04<R(650) /R(550) < 1. 25 
® IeIS * S C i ^ Ll^ o 

C © J; -5 ^j:E355-0-ii&S^ti. ^?tj;t{i\ -(i t^^- tfc J:^ ^ ^ffl L 
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T > I ^(D 7f. 1) :^ - tH h Milp] y ^ Jiy ^ f£ ^ HL^rn y ^ Ji^ 
T=*)oT. -i^M: 450nmS.CK SSOnmiZ ^ If 6 i^m^t<T (1) 
R (450) / R (550) < 1 ( 1 ) 

a^^. R (450) S.O'R(550) it tl tl 'i^ M 450nmSO' SSOnmfC 

^MtzL. ;i>^oR(550) i}< 100~180 nmT afe 6 fir^g M "7 ^ ;U A ^ ffl 

m.tfi^io^t>itxFimitui^fzitmFimit^tLtzi^^ i^tz^ &m 

^ittz^^ mmm^^^^LfzKi Lx hm^^o 

mi^t^ X y 4 X y 2 1 ^(Dm^=^m.\^y ^ jvi^xm^tzib 
w izm M ^ n tz h (D x ^ ^ ^< . 'i^M:i}<^7b^\.uifmm^i}^^b^ < 

n^(Dx^ ^^mcD&n^y ^ ^ t' o L^mm Lx . 

it^m^um:) t ^ mm -t 6 z. t iz X K) . m;Li:£ x m^mo 
&^m.xmmmti i / ^wl^ x / 2 w.^m'(^-thfi j: ^ tiEt < 

3 0 
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*^Bg® 1 -D(Dmmt LT> R(450) /Rcsso) < 1 ^mfz-t&. 

§ ^ o 

/ 2 w^mm i^xm.^ . mi(o'^nmy ^ (sxe) 

0. 6<R(450) /R(550) < 1 (5) 
1 < R (650) /R(550) < 1. 4 (6) 

A Att L /cl^ (^SiJ^i&fi:® 400~700 nm. $f t L < « 400—780 
nin(C4bn>Tl^-m£D2Sg-e {5 ^ ^i: R ^ ^ <h f C i . M.K'^ 

±f^FiM±^mm&mm:y ^ /i^AjcAitL/ci^fciij^^so 4oo~ 

700 nni{C:fc l^T l/^^'tlcD^&giT ^> (5 ^ ^ ^<£ it H ii pfe ^ l# C i 

i 9ojg^^$t?:><-rnT s M^m^^mm-i- ^ :i t 
cofipffiorftm. ±ie5!c (5)(6) fc-rfeffi^ >' >'i/ A^a 
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5)(6) ^mtz^ f£K^ h<Dr' it. «® fe^a^ -7 ^ v^U A afe >5 

mm n ?>m:fj(D^m^y ^ ji^ j^ioutL<it 

0.70<R(450) /R(550) <0. 99;i)^o 

1.01<R(650) /R(550) < 1. 30 
^ t> ^ L < W 

0.75<R(450) /RCSSO) <6.96j!}^'D 

1.02<R(650) /R(550) < 1. 20 

teit (5) SlLN' (6) '^m^ir ^ J: ^ U 2 -DCD&mmy ^ JUA^ -t 
nt^^t* 1 / 2 zSS^JtO' 1 / 4 ^&S^^i«Ji$-ti--S C ch> if*L< 

d (DmmilLm&y ^ JUI^it^ 400~700 nmCDS'J^XSrS {C:fo^,^T. 
R=A/4 (nm) <&«fja^nlt6-e{i* So L i)^ L fJi i}< ^ C®# 
-ttj^-'flj^ti' — posits ?SH^^^^g{c i T^JCSii 

( 6 ) ^ ^ s -rti (f # PS ^ (i < . © ^ {cufe L . m 
^Ro'i y 4 '}kM:mitm cm^'?'Mm^m\^^tzyjt<^m^cDj^x^n 
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Wi^i- ^^tiimi^Ti:>nmicmmir ^i}<. CCT> R(450) /R 
(550) = 0.5 . R (650) / R (550) = 1.5 O J: 9 {C «S feffi ^ 7 >f 
JV ACDi<Lm^i&M:^miU^<. ±fSiC (5). (6) ^^SL4'^.^ii^ 
iz t'CD J: o f^m^ i ^ s 2 x ? ^fe^lT^iJ ffl T •> ^ ^ U - v 

100%. L/Co tfz. Z(Dm 





0 


A / 2 ^Sffili^J^ (° ) 


75 


A / 4 ^iiffilS^Jg (° ) 


15 



{Cffl l^ ^ 2 OO^i^g^^ ^ A ii -e ^, ^ Z t J!)<^t L 

X it 3 % jLi>( T . ^ytmmmm ii85% i^±x ^ ^ mm iiLm^y ^ )\y 

=§-{4^a^ -7 ^ A©MJ¥{i 1 —400 m;6^'if * L l.^o 

a^ir^o cci-e{i. Ktt®ft^ ^9 {cisijo^ij^j^Siff ^Ml^ttot^;^ 
Tr^SNz = (nx - n. ) / (n, - n, ) -ejtFtLl^lgffl^^ie 
izE-rSi. A / 4 A / 2 ^© J: 9 ni-f6M#5?.-e*tL{i\ 0.3 
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-1.5 com-^- ^ 6 C tTb<1ii't L^'o #{CN^ =0.5 (Dt^. 

^<mi\:Lfi\^^o - f4M#n°n-e*nii\ - 100- 100 x i> 6 z t^<itf 

■^tzm^i^. }jz\^^-^M:mmxAm^'^Fimitit^it^ c t^<ih^^ 

o 

1 y 2 'RM:umi)^ i^W-mm^"^ Am-^ ■^tzm^i^i.t. ta 
Mit^ Am ^ ■^tzm^i^ii&M^ ti^^i,tji:\.^-i&^mm.xm.m.Mj^ 
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7" A ^ -z? 8 o ^ ihlz^ m ^ \^ ^ ^ ') y ^ ^ X ^ 

^ t> {c ^ 7t . * % O ^4 IS ^ :7 ^ A (i . ^ IB ii g K Tfe ^ >y K 

( if ffi ^ ) 

* ilffl * IE <J5 CD 1^ $4 # li ^ Jii T © flS ;S {c ct T t> n 
t © ab o 
( 1 ) R , K fit © iij ^ 

^ ;U A ^ ® ifi -r ,1^ T iij ^ L T «9 ^ R = A n • d = ( n x 
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fe-Snx . n, , n z ^5)ti6> K= (nz — (n, + ny ) /'2) 
* d {cRA^ d i ct «9 5]ta6T ^ o ^lis . ^©1^. SiJcd^n°^p' 
-^chLT^l^Sifr$n = (nx + n, + n. ) X 3 i}< 'Jki^ m -^<i ^ 

T ^ ^%±m.COn^u^ r T «y ^® ^it 2 - T J ^ffll>T. iO ^ ^ 5 A 
500, 550, 590, 640nm® iS $ff ^ n ^ iBiJ ^ L . C CD 4 .-^ 3 - •> - 
®5^(n = a + b/ A'+c/^A' ;a, b. c \ty ^ ^ ^ y 

^{^{inni-e * -i) o nx, Oy, n.(iCCT(iJ[i^T®cfc9{c 

«9 Se fS] ± ^ ^ ^ L fc fS] ^ LTfc <9 . -fk^ft 

. R (550) > 0 © i ^®ilf^M;5^tt(iiE<t R (550) < 0 £D i ^ 

(2) ^^^igiii^25.0'^ - X®Sij^ 
B:*:X||^+&JIS K 7105 r 5 X >y © ^ ^ 6^ #tt St g| j 

Tti. B^^mfeXH (^) i^cDfe^ • ^Siij^^ (^a« r COH- 
300AJ ) ^ffl ^,^/co 
( 3 ) 7K ^ ® ^ij ^ 
^i^^-ti-fc:? >f 130 ±50 //mi L/ci^i^ii. 

jis K 7209seigo fT'^xf-'v ^ (Dm.7K^-BLifmmmii^mu.^:fim 
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(4) i^^^*S^Jt®?B'J^ 

B2^m^ttM®^Sig f JNM- alphaeOOj ® "7° a H > NMR{C ct «9 
M'^Lfzo # {3 f X 7 i y - ;i/ A f ;^ ^ L/ V - 7 ;^ ;r u > ® ^ 

(5) 7^7- 5 Xfe^.t^?^^ (Tg) CDSlJ^ 

TA Instrumentstii^® irDSC2920 Modulated DSC Jl {c J; «9 

iii- y :f CD ^^m-e L tz o 

( 6 ) W 5> ^ ® @ PI ;g igij ^ 
•$r 3;^ i6 o 

( 7 ) 7 A PI ® iiij ^ 

IS Z- 8729{cIBife© L * a* b* 2Jgm^. c 7^:2® 

T- b * m^^isbtzo 
( 8 ) 7 ^ A M J5 aij ^ 

( 9 ) ^^iimm<^m^ 

) M®]^i?p^ r Ml 50 J iz ^ IQ tlfz h(DX^ $> ^ c 
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s 'i&M: 450nmS.a' 550nm{C (j- -2, ficffi Szl^^'TIB (1) 
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